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INTRODUCTION
Stereotypes of the use of psychoactive substances in military service abound, and extend back through centuries (indeed, millennia). Rations of rum were deemed essential for the morale of soldiers in the American Revolutionary Army, and the picture of the hard-drinking U.S.
serviceman has remained 1 --at least until very recently. Similarly, World War I and II GIs were issued cigarettes with their rations and routinely pictured smoking cigarettes. And in Vietnam the use of illicit drugs among military personnel was widespread and widely publicized. 2,3 ' 4 In recent years a new and dramatically different picture has emerged concerning drug use in the U.S. armed forces. A policy of "zero tolerance" with respect to illicit drug use is firmly in place, and new policies promoting healthy lifestyles have focused attention on reducing tobacco use and alcohol abuse. 5 " 10 Because military service involves a high level of commitment to, and involvement in, a "total institution" 11 which strictly organizes many aspects of an individual's lifestyle, these new policies concerning substance use might reasonably be expected to have important impacts on the behaviors of military personnel.
Surveys conducted by the Defense Department have documented decreases in illicit drug use 12, 13 and in cigarette smoking, 14 from 1980 through 1995. However, for purposes of understanding possible impacts of military prevention programs, there are unavoidable limitations to these findings. First, some of the changes in drug use and tobacco use are attributable to changes during that period in the sociodemographic composition of the armed forces. 12 Moreover, there also were broad secular trends-historic shifts~in the use of tobacco and various illicit drugs, especially marijuana and cocaine, during the 1980s; 15 it may be that such secular trends, rather than shifts in military policy, are responsible for at least some of the changes in drug use by military personnel. Finally, of course, questions may be raised as to the veracity of service personnel's reports of their drug use when responding to Defense Department surveys.
The present research is able to address each of the above limitations, to at least some extent, using nationwide survey data from the Monitoring the Future project. The project is conducted by the University of Michigan, and is not represented to participants as a "government survey." The research tracks respondents longitudinally starting at the end of high school, thereby permitting examination of drug use patterns prior to enlistment. Our analyses also include large non-military comparison groups, thus providing data on broad secular trends.
Earlier analyses of Monitoring the Future panel data covering two decades (1976) (1977) (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) have shown overall differences in drug use between those in military service and those in civilian jobs, both before and after extensive controls for marital and parental status, educational status, and living arrangements; however, those earlier analyses did not explore whether drug use patterns linked to military service shifted throughout the past two decades. 16 A central feature of the present research is its focus on changes in military-related drug use patterns during the past two decades. were not needed in the present analyses.
Drug Use Measures
Among the large set of self-report drug use measures included in the Monitoring the Future surveys, the following four prevalence measures were selected for examination here: (a)
half-pack or more daily cigarette use (during the past 30 days), (b) consumption of five or more alcoholic drinks in a row on at least one occasion during the past two weeks, (c) any use of marijuana during the past 30 days, and (d) any use of cocaine during the past 30 days. Although data are also available for use during the past 12 months for the two illicit drugs, we felt that the current (past month) data would be more sensitive to changes. All of these measures are described in detail in other publications. (1976-1979, 1980-1983, 1984-1987, 1988-1991, 1992-1995) . The numbers of women enlistees were too small to justify a similar breakdown in this article, but the data are available elsewhere. 23 
Statistical Analyses
For each of the four drug use dimensions, we computed three scores for each individual:
(a) "Before" (i.e., end of the senior year of high school) drug use, coded "1" (use) or "0" (non-use at the specified level); (b) "After" (i.e., one or two years after high school) drug use, similarly coded "1" or "0"; and (c) "Change," calculated as the "After" score minus the "Before" score (with "-1", "0", and "+1" as possible scores 
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Prevalence of occasional heavy drinking, defined as consuming five or more drinks in a row at least once during the preceding two weeks, increased somewhat among young men who entered military service, and more markedly among those who left home to enter college. The difference between these two groups is due primarily to the larger proportion of married men in military service; separate analyses limited to those not married at the time of the follow-up showed larger increases in occasional heavy drinking among servicemen, nearly equal to the college group. 23 The drinking data for the small number of women who entered military service do not replicate those for men; there was little overall change, which contrasts with the sharp increase among women who left home to go to college. Overall, Figure 1 shows gender similarities in some respects and gender differences in other respects. In general, the overall patterns of change between base-year and follow-up are fairly closely parallel between men and women across all subgroups, suggesting that the factors contributing to change are largely similar across genders. However, overall prevalence rates differ importantly, with somewhat more men than women reporting marijuana use and cocaine use, and substantially more men reporting instances of heavy drinking (consistent with gender differences, on average, in the impact of five or more drinks in a row). This illustrates why analyses that simply combined men and women would be inappropriate: the military subgroup would show misleadingly high levels of heavy drinking, for example, simply because it consists of about 87 percent men, in contrast to the other groups all consisting of more equal proportions of women and men.
Changing Patterns of Drug Use Among Men in Military Service
The upper portion of Figure 2 shows that half-pack or more per day consumption of cigarettes declined among the total samples of young men (shaded lines) from the mid-1970s through the mid-1980s (equally true for base year and follow-up), and then showed relatively little change thereafter. Among young male enlistees, however, the change across time was more dramatic. Specifically, during the first three time intervals (covering the high school classes of 1976-1987, with follow-up surveys in 1977-1989), half-pack smoking rates among young male enlistees were roughly half again as large as the average rates for all young men; however, during the last two intervals (classes of 1988-1995, follow-ups in 1989-1997), smoking rates among male enlistees were just about equal to the overall averages for men. Importantly, Figure 2 also shows that this abrupt shift reflected selection factors, i.e., a decline in the proportions of smokers among recruits, rather than any sort of socialization factors causing a decline in smoking after entry. Indeed, half-pack smoking rates increased at least as much among men who entered military service as among those who entered other walks of life. But from the late 1980s onward, the military no longer attracted disproportionate numbers of young men who had been half-packa-day smokers before they left high school.
The lower portion of Figure 2 shows that instances of heavy drinking declined among young men in general during the past two decades, and the same was true for military recruits.
For the first three time intervals, the data for military recruits were fairly similar to the data for young men who left home to go to college; however, in the last two intervals the recruits did not show increases of the sort shown by the students who had left home (change scores significantly different for the last interval only). enlistees with four comparison groups at each of four time periods, 13 showed significant differences). The patterns for cocaine prevalence were similar, as noted above; however, the overall use levels for all groups were quite low, and most differences fell short of statistical significance.
DISCUSSION
The analyses of young men and women reported here, employing panel data from the
Monitoring the Future project and focusing specifically on changes in substance use among those who enter military service during the first year or two after high school (see Figure 1) , provide results broadly consistent with earlier analyses of Monitoring the Future data covering up to fourteen years after high school. 18 The additional analyses focusing on young men at multiple time periods (Figures 2 and 3 ) yield important new insights by documenting how substance use among military recruits has changed during the past two decades. As we discuss below, the patterns differ by substance, and in ways that seem to be the direct results of recently adopted military policies designed to discourage substance use.
Illicit drug use, especially marijuana use, showed striking declines among young men who enlisted in military service during the 1980s, a time when such use also declined for the population as a whole. The present study, however, is able to demonstrate that the declines among those in military service were far more pronounced than the declines among their civilian counterparts, and this seems directly attributable to new policies and practices, most notably the introduction of drug testing. In 1980 all branches of the armed forces began mandatory routine urinalysis testing for opiates, barbiturates, amphetamines, and cocaine. In late 1981 a program of urinalysis testing for illicit drugs, including marijuana, using portable testing units was initiated by the Navy; the program soon was expanded to include all service personnel randomly tested every year and testing of all recruits during the accession process. 5 Recruits who test positive are not permitted to enter the military, but may reapply after a six month waiting period.
There has been much debate about the relative merits of "supply reduction" and "demand reduction" as alternative (but not incompatible) strategies for reducing illicit drug use. 25 Although demand reduction generally refers to a reduction in the extent to which individuals "choose" to use drugs, that leaves open many possible pathways toward reaching such choices -including pathways involving fairly strong coercion. Potential recruits are explicitly warned that they will be tested periodically for illicit drug use and that discovery of such use is grounds for dismissal.
Furthermore, in a total institution like the military service, monitoring can be extensive and a broad range of life consequences affected. Under these special circumstances, which we might describe as "coerced demand reduction," our data show that very high proportions of servicemen and servicewomen have "chosen" not to use illicit drugs, consistent with other analyses focussed on Navy personnel. 6 The findings for instances of heavy drinking (five or more drinks in a row reported at least once in the past two weeks) suggest some modest improvement in the military services over the past two decades. However, the improvement is no greater than the downward secular trend for young men in general, which probably reflects both the increases in state minimal drinking ages during that period plus growing concern and publicity concerning the risks of drunk driving. 26 ' 27 It continues to be true that among young men entering military service, like those who leave home to go to college, prevalence of occasional heavy drinking increases somewhat more than average.
Half-pack-a-day smoking prevalence among male recruits shifted sharply in the late 1980s.
In the late 1970s young men entering military service looked much like those entering civilian employment in terms of their cigarette use, and were about three times as likely to be half pack or more smokers compared with those headed to college. Smoking rates for all subgroups dropped during the next decade as a result of some important overall cohort related changes, 15 but the relationships among these subgroups remained much the same-the armed services continued to recruit disproportionate (i.e., above average) numbers of half-pack or more smokers. However, beginning in the mid-1980s, the armed forces adopted a series of reforms designed to reduce tobacco use among military personnel. Smoking cessation courses were offered to all service persons, smoke-free building policies were established, and cigarette prices at post commissaries were increased; most importantly, beginning in 1989, all new recruits were required to be tobacco-free during the basic training period. Throughout the period under study, most high school seniors who reported any marijuana use during the past 30 days used it roughly once a week, and fewer than one in four reported 20 or more uses (i.e, used on a daily basis or nearly so). 15 As shown in Figure 3 , it appears that beginning early in the 1980s nearly all those who used marijuana near the end of their senior year in high school were able to stop such use if they entered the armed forces.
In contrast, those who were half-pack smokers by the end of high school were deeply involved (generally ten times or more per day) in a highly habit-forming behavior. When confronted with the prospect of a tobacco-free basic training experience, it appears that many regular smokers were deterred from entering the armed forces (and perhaps some others entered briefly, only to discover first-hand that they could not in fact meet the tobacco-free basic training requirement). So, whereas the changes in marijuana use associated with military service fit a socialization pattern in which individuals change their behaviors in response to new social situations, the changes involving smoking appear to reflect primarily "selection" rather than individual change. Moreover, Figure 2 suggests that the smoking habit is deeply enough ingrained that most smokers who make it through basic training quickly return to the habit, and these findings are consistent with a recent study of over 3,000 Air Force recruits which found that after being forced to abstain during basic training 74 percent of tobacco users returned to use within 90 days.
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In sum, it appears that efforts by the armed forces to prevent illicit drug use are having considerable success. The story for legally available substances is more complicated. Reducing occasional heavy drinking remains a difficult challenge facing the armed forces, given the extent to which being able to "hold one's liquor" is part of the stereotype of the typical military man.
Efforts to reduce tobacco use in the military seem to have made enlistment less attractive to those who are already regular (i.e., half-pack-a-day or more) smokers before the end of high school;
however, much room for improvement remains among those smokers who do enlist. 
